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(54) PHASE DIFFERENCE PLATE AND CIRCULAR POLARIZING PLATE 
(57)Abstract; 

PURPOSE: To obtain the phase difference plate which is less 
changed in the phase difference by wavelengths and has the 
excellent uniformity of the phase difference in a wide band and the 
circular polarizing plate excellent In prevention of reflection, etc.. in 
the wide band, 

CONSTITUTION: This phase difference plate 5 is constituted by 
laminating a double refractive film 1 having 1.00 to 1.05 retardation 
to light of 450nm wavelength/retardation to light of 550nm 
wavelength and the large retardation and a double refractive film 3 
having 1.05 to 1.20 ratio mentioned above and the small retardation 
in the state of intersecting the optical axes thereof. This circular 
polarizing plate consists of the laminate of the above-mentioned 
phase difference 5 having 1 /4 wavelength in the phase difference of 
the double refracted light and a polarizing plate 4. 
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* NOTICES * 

JPO and INPJT are not responsible for any 
damages caused by the use of this translation. 

"LThls document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A retardation in light with a [ in light with a wavelength of 450 nm / the retardation / wavelength ] of of 
550 nm by 1.00-1.05. A birefringence film with a large retardation, and a phase difference plate whose 
aforementioned ratio is characterized by coming to laminate a birefringence film with a small retardation after those 
optic axes have crossed by 1.05-1.20. 

[Claim 2]The phase difference plate according to claim 1 whose phase contrast of birefringence light is 1/4 wave or 
1 /2 wave. 

[Claim 3]A circular light board, wherein phase contrast of birefringence light consists of a layered product of a phase 
difference plate according to claim 2 and a polarizing plate whose number is 1/4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a circular light board suitable as an acid-resisting filter in the phase 
difference plate which has little change of the phase contrast by wavelength, and is excellent in the fixed nature, 
and the broadband which uses it, etc. 
[0002] 

[Description of the Prior Art] Conventionally, various phase difference plates, such as 1/4 wavelength plate which 
consists of an extension high polymer film, and 1/2 wavelength plate, were known. However, the phase contrast of 
the birefringence light differed for every wavelength, and there was a problem restricted to what has the specific 
wavelength which may function as 1/4 wavelength plate, 1/2 wavelength plate, etc. 

[OO03]That is, for example, in the case of what functions as 1/4 wavelength plate to the light whose wavelength is 
550 nm, wavelength does not function as 1/4 wavelength plate to light (450 nm or 650 nm). Therefore, when the 
polarizing plate was pasted, for example, it was considered as the circular light board and it is used as an acid- 
resisting filter for controlling surface reflection of a display etc., Wavelength did not exhibit sufficient acid-resisting 
function to the light which is not 550 nm. but there was a problem which is deficient in the acid-resisting function 
especially to the light of a blue system and where a display etc. appear blue. 
[0004] 

[Problem(s) to be Solved by the Invention]In change of the phase contrast by wavelength, this invention aims at 
development of the circular light board which is excellent in the phase difference plate which there are and is 
excellent in the fixed nature therefore the phase difference plate which may function mostly in the whole light region 
as 1/4 wavelength plate, 1/2 wavelength plates, etc. the extensive **** of light reflection prevention, etc. [ few ] 
[0005] 

[Means for Solving the Problem]A thing this invention is characterized by that comprises the following and which 
provides a circular light board. 

At 1.00-1.05, a retardation in light with a [ in light with a wavelength of 450 nm / the retardation / wavelength ] of 
of 550 nm is a birefringence film with a large retardation. 

A layered product of a phase difference plate with which the aforementioned ratio is characterized by coming to 
laminate after those optic axes have crossed in a birefringence film with a small retardation by 1.05-1.20. and the 
aforementioned phase difference plate and a polarizing plate the number of phase contrast of birefringence light is 
[ polarizing plate ] 1/4. 

[0006] . . . 

[Function]By making an optic axis cross, making the birefringence film of the above-mentioned characteristic that 
the retardations defined by the refractive index difference (**n) of birefringence light and the product (**nd) of 
thickness (d) differ intersect perpendicularly, and laminating it above all, The wavelength dispersion of the 
retardation in each birefringence film can be superimposed thru/or adjusted, it can control, and the short 
wavelength side can make especially a retardation small. 
[0007] 

[Example]The phase difference plate (5) of this invention was illustrated to drawjngj.. 1 and 3 are a birefringence 
film and a glue line with transparent 2. In this invention, the retardation in light with a wavelength of 450 nm R450, 
When the retardation in light with a wavelength of 550 nm is made into R 550 , the birefringence film of 1.00-1.05 and 
the birefringence film of 1.05-1.20 are used for R450/R550/ A birefringence film can be obtained by the method of 
carrying out stretching treatment of the high polymer film, for example with one axis thru/or two axes, etc., etc. 
[0008]Above R45(/^550 the P nase difference plate of this invention as a birefringence film of 1.00-1.05, Using a 
thing with the larger retardation than the birefringence film (R 4 5o /R 550 :1 - 05 "' L20) of a nothor sicf * !t laminates above 
all so that it may intersect perpendicularly, so that those optic axes may cross. 

[0009]R 450 /R55o the birefringence film of 1.00-1.05, For example, it can form using the polymers etc. which have 
the absorption end near the wavelength which is 200 nm like polyolefin system polymers, polyvinyl alcohol system 
polymers, cellulose acetate system polymers, polyvinyl chloride system polymers, and polymethylmethacrylate 
system polymers. 
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[OO10]R 45 q/R 55O birefringence film of 1.05-1.20, For example, the absorption end can form using the polymers in 
the long wavelength side, etc. rather than 200 nm like polycarbonate system polymers, polyester system polymers, 
polysulfone system polymers, polyether sulphone system polymers, and polystyrene system polymers. 
[001 1]The birefringence film (PES) which becomes drawin^^from polyether sulphone. The wavelength dispersion 
characteristic of the birefringence film (PC) which consists of polycarbonate, the birefringence film (PMMA) which 
consists of polymethylmethacrylates, and the birefringence film (PVA) which consists of polyvinyl alcohol was 
illustrated, the refractive index difference in each wavelength to the refractive index difference of the birefringence 
light in the light whose horizontal axis is wavelength (lambda) and whose vertical axis is the wavelength of 550 nm - 
- comparatively (**n/**n 55 Q) — it is . 

[0012]In this invention, it can be considered as the phase difference plate which has the proper phase contrast 
characteristics, such as a compensating plate for the phase contrast of birefringence light to give 1/4 wave of 1/4 
wavelength plate, 1/2 wave of 1/2 wavelength plate, or arbitrary phase contrast, for example. Control of the phase 
contrast characteristic can be performed by, for example, changing the combination of the birefringence film to 
laminate. Control of inclination of wavelength dispersion can be performed by changing film thickness, extension 
conditions, etc. and adjusting the retardation of a birefringence film. When an optic axis is made to intersect 
perpendicularly and it laminates, phase contrast can be controlled as a difference of that of each birefringence film. 
[0013]The circular light board of this invention laminates the above-mentioned phase difference plate and polarizing 
plate the number of the phase contrast of birefringence light is [ polarizing plate ] 1/4. The circular light board was 
illustrated to drawing 3. 4 is a polarizing plate and 5 is a phase difference plate. 6 Is a transparent glue line. 
Formation of a circular light board can be performed as opposed to the transmission axis of a polarizing plate (4) by 
making the optic axis of a birefringence film (1) cross at the angle of 45 degrees or 135 degrees. It is arbitrary any 
of the rear surface it faces to laminate with a polarizing plate and a phase difference plate carries out the polarizing 
plate side. 

[001 4]A proper polarizing plate can be used for formation of a circular light board, and there is no limitation in 
particular. Generally the film which consists of hydrophilic giant molecules like polyvinyl alcohol. The polarization film 
which consists of what was processed and extended by dichromatic dye like iodine, a thing which processed the 
plastic film like polyvinyl chloride, and to which orientation of the polyene was carried out etc., or the thing which 
covered and protected the polarization film with the sealing film is used. 

[0015]Lamination of a birefringence film and lamination of a phase difference plate and a polarizing plate can be 
performed, for example using transparent adhesives thru/or a binder. There is no limitation in particular about the 
kind of the adhesives. What does not require a hot process in the case of hardening or desiccation is preferred, and 
what does not require prolonged curing treatment or drying time is more desirable than the point of the prevention 
from change of the optical property of members forming. A phase difference plate and a circular light board are 
made into the gestalt to which the adhesive layer etc. were attached if needed. 

[001 6]a polyvinyl alcohol film with an example 1 thickness of 75 micrometers — 5wt% — with the birefringence film 
(the retardation in light with a wavelength of 550 nm: 700 nm) which carries out stretching treatment 300% in a boric 
acid aqueous solution (30 **). The birefringence film (the retardation in light with a wavelength of 550 nm: 560 nm) 
which carries out stretching treatment of the 50-micrometer-thick polycarbonate film 35% at 160 ** was laminated 
via acrylic pressure sensitive adhesive so that those optic axes might intersect perpendicularly, and the phase 
difference plate of this invention was obtained. 

[0017]The phase difference plate which consists of a birefringence film (the retardation in light with a wavelength of 
550 nm: 140 nm) which carries out stretching treatment of the polycarbonate film with a comparative example 1 
thickness of 50 micrometers 6% at 160 ** was obtained. 

[0018]The phase difference plate (PVA-PC) of Example 1 and the phase difference plate (PC) of the comparative 
example 1 showed drawing 4 ..those wavelength dependency for the purpose of formation of 1/4 wavelength plate. It 
is a rate (** nd/lambda) of a retardation [ as opposed to / as opposed to / in a horizontal axis / wavelength 
(lambda) / wavelength m a vertical axis ]. Drawing. 4_ shows that about 1 / four waves of phase contrast (retardation) 
are attained in the phase difference plate (PVA-PC) of Example 1 covering the wavelength of 450-650 nm. On the 
other hand, it is [ that 1/4 wave of phase contrast is only attained on the wavelength of 550 nm, and ] in the phase 
difference plate (PC) of the comparative example 1. 

[0019]Via example 2 acrylic pressure sensitive adhesive, the phase difference plate obtained in Example 1 was 
laminated with the polarization film (the NITTO DENKO CORR make, NPF-G1225DU) so that the optic axis of the 
polyvinyl alcohol film might cross at the angle of 45 degrees to a transmission axis, and the circular light board of 
this invention was obtained. 

[0020]The phase difference plate obtained by the comparative example 2 comparative example 1 was used, and also 
the circular light board was obtained according to Example 2. 

[0021]The circular light board obtained by Example 2 and the comparative example 2 was placed on the aluminum 
vacuum evaporation light reflector, the spectral characteristic of reflectivity was investigated, and the result was 
shown in drawing 5. A horizontal axis is wavelength (lambda) and a vertical axis is reflectance. With the circular light 
board of Example 2, catoptric light was controlled covering the wavelength of 450-700 nm, and the catoptric light 
was black so that more clearly than drawing 5. On the other hand, in the case of the circular light board of the 
comparative example 2. it was [ that the catoptric light near the wavelength of 570 nm is only controlled, and ], and 
especially light with a wavelength of 400-450 nm was reflected, and the catoptric light was blue. 
[0022] 



http;//www4.ipdUnpit.go^ 2009/03/04 



09-03-13;05:39PM; 



OBLON 



# 12/ 69 



[Effect of the Invention] According to this invention, the phase difference plate which has little change of the phase 
contrast by wavelength, and is excellent in the homogeneity of phase contrast can be obtained. The circular light 
board useful as an acid-resisting filter of a broadband which prevents reflection of lights, such as a visible range, 
mostly using this phase difference plate can be obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing l]The sectional view of the example of a phase difference plate. 
[Drawing.2]The graph which showed the wavelength dependency of the birefringence film. 
[Drawing. 3jThe sectional view of the example of a circular light board 

[Prawjrjg_4]The graph which showed the wavelength dependency of the phase difference plate. 

[^.avyiOSJ5lThe graph which showed the acid-resisting characteristic of the circular light board. 

[Description of Notations] 

1 T 3: Birefringence film 2, 6: Glue line 

4: Polarizing plate 5: Phase difference plate 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 



[Drawing 3] 




[Drawing _4] 
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[Drawing 5] 
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